I. INTRODUCTION
In this paper we show that scurvy profoundly affects the teeth. We also consider several associated conditions that we thought might have a bearing on human scurvy or on the preservation of the teeth. We found that the loss of calcium from the body was very rapid in scurvy. Examination of the bones showed that they were losing calcified tissue. The teeth of our scorbutic animals became very loose. The dropping-out-of-the-teeth indicates a loss of cementum and possibly of material from the alveolar process. The changes in the teeth proper were surprising. There was marked hyperemia of the pulp with some hemorrhage. The odontoblasts lost their tall columnar form and secreted osteodentine very rapidly. The osteodentine nearly filled the pulp cavity in some cases.
The enamel is formed before the tooth is erupted. The preservation of enamel is probably associated with the composition of the 39 THE JOURNAL OF DENTAL RESEARCH, VOL. III, NO. 1 saliva. An embarrassment in the study of enamel is the difficulty of getting pieces that are not contaminated with other substances. Some writers consider the organic matter reported in the composition of enamel as a contamination. We hoped to avoid this error by using a pure mineral that closely resembles enamel in composition. Since enamel contains fluorine, we selected fluor-apatite as the mineral that most closely resembles enamel, phosphorite seeming to be impure apatite. We selected well-formed crystals of apatite of the composition, (CaF)Ca4(PO4)3, and suspended them by gold wires in synthetic saliva of different H-ion concentrations. We found that they lost weight appreciably only in distinctly acid solutions (pH = 5).
We are inclined to accept the view of Pickerill that the function of ptyalin is the cleansing of the teeth by the removal of starch. In the United States army there were found 43,000 upper carious teeth to 26,000 lower carious teeth. Since saliva gravitates to the lower teeth, one might suppose that it protected the teeth by neutralizing acids. We found the alkaline reserve of the saliva of twenty students to vary around 0.01N. The alkaline reserve was found to be increased for some minutes after taking antiscorbutics into the mouth, but this seemed to be a psychic or reflex secretion due to the taste of the antiscorbutics and not lasting long enough to be of any protective value.
Since Pickerill and others observed that savage tribes have good teeth, and one of us has observed this characteristic to apply to tribes of Mexican Indians; and since the army draft boards found better teeth in the States containing the highest proportion of Mexicans; it seemed profitable to inquire whether scurvy might be unknown among such tribes. Scurvy is an ancient disease. Nebuchadnezzar may have had it when he went on all fours and ate grass. A more modern story relates how a sailor, rendered useless in the crew on account of severe scurvy, was put ashore to die; but, being too weak to walk in search of food, he ate grass and was cured. In honor of this event that kind of grass is called "'scurvy-grass." Indian troops during the siege of Kut (Hehir, 1919) cured themselves by eating grass, weeds, and horseflesh, after 1050 cases appeared among less than 10,000 troops. One of us (McClendon) has compiled data, to be published in the next issue of this JOURNAL, which show that North American Indians ate hundreds of species of wild plants and fruits, and that they dried fruits for winter use in such a way as probably to preserve the antiscorbutic powers of the fruits. In this connection we have shown that a commercial preparation of dry orange juice is a powerful antiscorbutic, but we found no antiscorbutic in milk dried by the same process.
The Eskimos called themselves raw-meat-eaters, but we do not know whether meat was their exclusive diet. Accounts of the diet of employees of the Hudson Bay Company give the ration supplied to dog teamsters as 10 pounds of meat or game a day. Dutcher, Pierson and Biester (3) were unable to protect guinea pigs from scurvy on 5 grams of meat a day. We fed 30 grams a day with no signs of protection. Even this quantity of meat was not deleterious, for, with the addition of dry orange juice, the guinea pigs throve on it.
In regard to the question whether we are in danger of scurvy in winter, we tested the antiscorbutic power of canned foods. According to Holst and Fr6hlich (5) , raspberries are antiscorbutic. We have found that raspberry jam is not antiscorbutic. Tomatoes, from jars kept in boiling water one hour, failed to cure a guinea pig of scurvy. Cucumber pickles had no antiscorbutic action, but sweet-pickled peaches, that had been in boiling water for twenty minutes, and sealed in Mason jars, retained antiscorbutic properties. From these facts we conclude that high temperatures, such as that in the making of jam, or prolonged heating like that in the cold-pack process in the home, destroy the antiscorbutics.
II. CALCIUM METABOLISM IN SCURVY
The analytic determinations, in the experiments described below, were made in portions of the daily (24-hour) output of urine and feces of guinea pigs fed on a calcium-free diet. The fact that the analytic results for successive days are not uniform indicates that the demarcation of 24-hour periods was not perfect. Hence, the data for 72-hour output is more significant than for 24-hour output.
The following calcium-free diet was used in the experiments (1-6):
(1) Calcium-free orange juice. The calcium was removed from orange juice by precipitation with oxalic acid. Since 0.1 gram of oxalic acid given subcutaneously is the lethal dose for a guinea pig, 41 42 ROBB, MEDES, MCCLENDON, GRAHAM AND MURPHY 0.05 gram of oxalic acid was added for 10 cc. of orange juice. The orange juice was first filtered by suction and centrifuged. Oxalic acid was then added. After standing overnight the mixture was centrifuged. The supernatant fluid was again allowed to stand overnight and again centrifuged. The clear centrifugate was fed.
(2) Calcium-free casein. Prepared by the method of Van Slyke and Baker (9) .
(3) Calcium-free filter paper. Prepared by soaking the filter paper for several days in 0.3 per cent hydrochloric acid solution and then washing during an equal period with distilled water. (Each sheet weighed 2 grams.) (4) Cane sugar. (5) Cottonseed oil (winter-pressed). (6) Distilled water.
A mixture of casein, 2.5 grams; sugar, 10 grams; oil, 2.5 grams; filter paper, 5 sheets (10 grams); orange juice, 10 cc.; and water, 50 cc., was ashed and a calcium determination made. Only a trace of calcium was found.
Three experiments were performed: one on normal guinea pigs, one on guinea pigs fed on a scurvy diet (consisting of equal parts of white flour and alfalfa meal) for fourteen days, and one on guinea pigs fed on a similar scurvy diet for twenty-one days.
The calcium-free food for the normal pigs (five) consisted of casein, 50 grams; sugar, 200 grams; cottonseed oil, 50 grams; filter paper, 48 sheets (96 grams); orange juice, 200 cc.; distilled water, 100 cc. Water (distilled) was also given ad libitum. Experiment I. Calcium output in normal guinea pigs on a calcium-free diet, after previousfeeding on a balanced (normal) diet (control experiment)
Five normal guinea pigs were given the above diet for sixty hours in order to empty the intestinal tract of all calcium in the previous diet. They were then weighed and continued on the same diet for three days. The urine and feces for three successive 24-hour periods were analyzed together. The determinations of calcium were by Lyman's method (6) . Two readings of the nephelometer were recorded for each 24-hour sample. The duplicate results are given in table 1. Experiment II. Calcium output in guinea pigs on a calcium-free diet, after previous feeding for fourteen days on a scurvy diet
The five guinea pigs used in experiment I were subsequently kept on a scurvy diet (equal parts of white flour and alfalfa meal) for fourteen days. They were then put back on the calcium-free diet used in experiment I, except that the orange juice was omitted. After forty-eight hours on this calcium-free diet, the urine and feces were collected and analyzed as before. The analytic data are given in Experiment III. Calcium output in guinea pigs on a calcium-free diet, after previous feeding for twenty-one days on a scurvy diet We selected, for this experiment, five guinea pigs that had not previously been used, but which had been kept on the scurvy diet for twenty-one days. The animals were then put on the calcium-free diet for forty-eight hours, during which the urine and feces were collected and analyzed as before. The data are given in table 3. It might be objected that possibly calcium elimination depends on age and not on weight. Such a possibility does not upset our conclusions, however. The average age in experiment II was greater, and in experiment III was less, than that in the control experiment-I. TABLE 3 Data pertaining to the output of calcium in guinea pigs on a calcium-free diet, after feeding, for twenty-one days on the scurvy diet GUINEA PIG: NUMBER AND SEX I 2 9 3 Addison and Appleton (1) have shown that, as the crown of the incisor tooth of the white rat is worn away, the pulp cavity is closed by an irregular formation of dentine just below the worn surface. We have observed this formation in normal guinea pigs also; it may be called osteodentine. But the osteodentine that we have observed in the pulp cavity of the guinea-pig incisor, in scurvy, is perhaps one hundred times as bulky as that in the normal animal. A drawing of a cross section of the normal incisor may be seen in figs. 1 and 2. The odontoblastic layer is a tall columnar layer of cells, and the inner surface of the dentine is smooth. The pulp is well supplied with blood vessels, but the blood corpuscles are confined to these vessels. A drawing of a cross section of an incisor at about the same level, but from a scorbutic guinea pig, is shown in figs. 3, 4, and 5. The odontoblasts have lost their columnar form, and some of them are enclosed in osteodentine. The osteodentine completely encloses the pulp cavity; it is quite thick, and its inner surface is thrown into folds. There is, apparently, hyperemia of the pulp; and red blood corpuscles may be seen outside the blood vessels, among the cells of the pulp. We have sectioned teeth of quite a number of guinea pigs and always find these marked changes if antiscorbutics were not included in the diet. We do not understand why Zilva and Wells (10) failed to observe the osteodentine in scurvy, unless it was altered by decalcification. We decalcified in the fixing fluid (Zenker's fluid, with 10 per cent acetic acid).
IV. INFLUENCE OF ANTISCORBUTICS ON THE ALKALINE RESERVE OF SALIVA
Immediate local effect. The experiments were conducted on one man, and were commenced from one and a half to two hours after the noon-day meal. The mouth was rinsed with water and a flow of saliva obtained by chewing paraffin. The saliva was collected in a beaker and centrifuged. Ten cc. were then placed in a flask, 0.4 cc. of 0.04 per cent phenolsulfonephthalein added as an indicator, and 20 cc. of N/100 HC1. This was then rotated by machine for five minutes with a stream of C02-free air blowing through it. It was then titrated against N/100 NaOH, being compared with a standard pH = 7, made with the same indicator, so that exactly the same end point was reached in all the experiments. The antiscorbutic was taken into the mouth. Ten minutes later the mouth was rinsed, the saliva collected, and determination of the alkaline reserve made in exactly the same manner as before.
From six control determinations it was found that a second spedmen of saliva, collected by chewing paraffin after an interval of ten minutes, showed an increased alkaline reserve of 0.0004 x over the first specimen. Therefore, any increase after the oral introduction of antiscorbutics must be greater than this to be ascribable to the antiscorbutic used in these tests. (Table 4 .)
In several determinations it was found that the increased alkaline reserve after taking lemons, apples, etc., was only temporary, the alkaline reserve returning to normal in from forty minutes to an hour and a quarter. As to other constituents of the foods, besides antiscorbutics, H-ions caused an increase and sugar a decrease in alkaline reserve. Ultimate systemic effect of a scurvy diet. An attempt was next made to determine whether or not an acid-forming or an alkali-forming diet would affect the alkaline reserve of the saliva. Consequently, the normal was again determined and then the subject ate only such foods as yield an acid ash, the chief of these being bread and meat, and excluding milk, fruits, and vegetables (this was, therefore, a scorbutic diet). Two such experiments were performed on one individual-the second, one month after the first-with the results shown in table 5.
In each case the lowered alkaline reserve of the saliva returned to normal in about one week after the resumption of a normal diet. 49 50 ROBB, MEDES, MCCLENDON, GRAHAM AND MURPHY An alkali-forming diet, consisting of milk, fruits, and vegetables (and therefore antiscorbutic) was next taken, but in two experiments extending over ten days no change in the alkaline reserve was noted. Sodium bicarbonate, in 50-gram doses, increased the alkaline reserve of the saliva, but this may have been partly due to reflex stimulation. The data of the latter tests are given in table 6. A great deal has been said about "acid mouth," and its destruction of the teeth. In a class of twenty students on which determinations were made of the H-ion concentration of the saliva collected in the manner described above, none was found whose saliva was not alkaline (pH about 7.5), although it was neutral (pH = 7) at a CO2tension of 40 mm. Hg. The question then arises whether or not the teeth will dissolve in saliva, and if so at what pH. Enamel is difficult to obtain pure and free from cracks. The hard substance of nearest resemblance to it is fluor-apatite, (CaF) Ca4 (PO4)3. Apatite2 was used in place of enamel; and, since it is a related substance chemically, it serves as a basis of significant comparison, at least. Likewise, saliva could not be used because of the large amount required for the tests! Consequently, twenty liters of a saliva-like solution were made, in distilled water, with the following molecular composition: KH2PO4, 0.0025 m.; NaHCO3 (alkaline reserve), 0.01 m.; KCl, 0.02 m.; CaCl2, 0.003 m. These are approximately the amounts of the diffusible salts in saliva; the values for phosphates and alkaline reserve were taken from our own analytic determinations; the total chlorides, of calcium and potassium, from the literature. Four 4-liter "Nonsol" flasks were filled into the neck with this solution; CO2 or HCl was added to obtain the desired H-ion concentration, one being made pH = 5, one pH = 5.5, one pH = 6.5, and one pH = 7. Unfortunately, the one at pH = 7 was accidentally broken. Three large crystals of apatite were then thoroughly washed, dried in an oven at 110TC., cooled in a desiccator, weighed, and then suspended by gold wires in the different flasks, which were then closed with rubber stoppers. At the end of three days the crystals of apatite were removed, washed, dried, weighed, and again replaced in the solutions. Two months later the same process was repeated. The various weights, recorded in table 7, show loss in weight of the apatite in the pH = 5 solution and an insignificant loss in the others. The surface of the apatite was eroded in the pH = 5 solution.
VI. ON THE SCORBUTIC INFLUENCE OF A DIET OF RAW REFRIGERATED LEAN BEEF AND THE ANTISCORBUTIC EFFECT OF DRY ORANGE JUICE
Owing to the discrepancy between the data for men and guinea pigs on the question whether meat contains antiscorbutics, we decided to feed large amounts of raw meat to guinea pigs, to test the matter for ourselves. We found that guinea pigs ate meat the more readily, the younger they were when they were started on it, and that they were attracted to it when it was covered with a little alfalfa mealand freshly prepared for them, in this way, several times a day. The 51 control guinea pigs were fed equal parts by weight of alfalfa meal and white wheat flour; but, owing to the fact that some of the animals seemed young enough to be nursed by their mothers, both controls and meat-eaters were given equal quantities of pasteurized milk for a number of days and then the milk was stopped for all guinea pigs at the same time. The antiscorbutic in the milk may explain the long life of one control (see table 8 ). The quantities of alfalfa meal and flour for the controls and of meat for the meat-eaters were unlimited, but occasionally the quantities eaten were determined. Some of the guinea pigs ate 30 grams of meat a day. The data for body-weights of the animals are given in table 8.
Uf the controls, no. 1 began to show symptoms of scurvy on the twenty-first day, and had a marked degree of scurvy when killed and autopsied on the twenty-sixth day. No. 2 was larger and therefore more resistant, but died of scurvy on the thirty-fifth day.
Of the animals on the meat diet, nos. 8, 9 and 11 disliked the meat and died too early to show symptoms of scurvy. All of the others exhibited marked degrees of scurvy and all died of it except nos. 5 and 12, which were cured with dry orange juice. No. 4 was given dry orange juice the day of his death. It seems possible that he was cured of the metabolic changes characteristic of scurvy but died of the secondary effects of hemorrhages already present. The effect of dry orange juice on appetite is immediate. No. 5 was losing about 4 grams in weight per day and had ceased to eat when it was given dry orange juice on the twenty-fifth day. It immediately began to eat and to gain about 5 grams a day to the end of the experiment (a gain of 52 grams in twelve days). The rate of gain of no. 12 was even greater-112 grams in twenty-two days after feeding dry orange juice. Each of these guinea pigs continued to eat 30 grams of meat per day, showing that the meat was not deleterious. No. 4 showed marked scurvy on the twenty-fourth day; there was great swelling and tenderness of the wrist joints, and blood in the stools, both symptoms clearing up, however, on the dry orange juice. This animals is shown, in fig. 6 , drinking a solution of dry orange juice.
3We are indebted to Rath Mills and Bell, Inc., for the photograph of the guinea pig that was cut from a motion-picture film.
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The orange juice was dried by spraying it through warm air until it was reduced to about one-fourth or less of its original weight; then the drying was continued by bubbling dry air through the juice until it became a very stiff paste at about one-fifth of its original weight and could be kept in open vessels without molding. The temperature was kept low enough to avoid a "pasteurized taste." Since the quantity given one animal per day was a very few tenths of a gram, we do not suppose that the sugar in it had much to (lo with the change in the weight curve (from a loss of 4 grams a (lay to a gain of 5 grams a day). This outcome indicates that loss in weight is one of the symptoms of scurvy and that the antiscorbutic increases the appetites (the tantineuritic vitamine in the orange juice being small in amount in comparison with that in the meat).
VII. THE EFFECT OF PRESERVATION ON THE ANTISCORBUTIC VALUE OF SOME FOODS
In the work described in the last preceding section, we failed to detect antiscorbutics in refrigerated beef but found that dry orange juice had a powerful antiscorbutic action. Further experiments by Dr. W. S. Bowers indicate that orange juice loses none of its antiscorbutic power on being dried by the method described on page 54. We believed it would be instructive to determine the effect, on milk, of the same method of drying; and the effect on other foods, of different methods of canning.
Milk was pasteurized before being dried and hence was probably very low in antiscorbutic power before drying. The spray of milk fell to the bottom of the drying chamber in the form of a powder containing about 5 per cent of moisture. After the powder was mixed with water, and after standing, a rich cream (not butter) formed at the top. The enzymes in the milk were not destroyed.
Tomatoes were canned in the home by removing the skins, packing cold in Mason jars, and immersing in boiling water for one hour.
Peaches were "sweet pickled," that is to say, they were kept in the boiling pickle for twenty minutes and then sealed in Mason jars. Raspberries were boiled, in an open vessel with the addition of sugar, to the consistency of jam. The large sugar content raised the boiling temperature. Cucumber pickles in the form of a commercial product were used.
Two experiments were made: the first was an attempt to cure, and the second to prevent, scurvy; and were conducted in the manner, and with the results, shown in table 9.
In the first experiment, on the eighteenth day (table 9) , additions were made to the scorbutic diet for the first four guinea pigs as follows: no. 1 received 15 grams of the canned tomato; no. 2, 20 grams of sweet pickled peaches; no. 3, 6 grams of raspberry jam; no. 4, 10 grams of cucumber pickle. Since the animals would not eat larger quantities, they were given these same quantities each succeeding day until their death. The animals on tomato, jam and cucumber died on the twenty-first day (on the same day with the control, which was on an oat diet). This result indicates that the additions had 55 TABLE 9 Data pertaining to the influence of various methods of preservation of milk and fruits on the antiscorbutic value of such foods I. Basal diet of oats, with a little evaporated milk (and the additions of preserved fruits indicated below) BODY Died: adrenals = 0.175 per cent of bodyweight ( 9) very little antiscorbutic value. In the case of tomato this is surprising since it is regarded as a reliable antiscorbutic even in the canned condition. Perhaps the heating in boiling water for one hour destroyed the antiscorbutic principle. The result suggests that hot-pack with a shorter period of heating is superior to cold-pack with prolonged heating. The sweet pickled peaches were boiled for only twenty minutes and had some antiscorbutic value, as evidenced by the fact that the guinea pig to which it was fed lived a week longer than the others. In the second experiment the basal diet was equal parts of alfalfa meal and white flour, and the supposed antiscorbutic foods were fed from the start, 20 grams a day to each animal. In the cases of jam and cucumber, some of this was not eaten. On the twenty-ninth day the peaches were discontinued. The animal that had received them lived eighteen days longer on the basal diet alone, or only three days less on a scurvy diet than the fifth animal (control) in the first of these two experiments, indicating that the peaches were nearly sufficient for the animal's antiscorbutic needs (at least in addition to the alfalfa meal). The fact that the control animal in the second experiment lived longer than that in the first experiment may be due to their difference in size or to a slight antiscorbutic value of the dry alfalfa. Apparently the raspberry jam, cucumber pickle and dry milk have little antiscorbutic value.
VIII. IS EDEMA OF THE ADRENAL A SYMPTOM OF SCURVY?
According to McCarrison (7) , edema of the adrenal occurs in scurvy. He gives the weights of the adrenals but not the sex of the guinea pigs. In scurvy, we found that the weight of the adrenals varied from 0.1 to 0.2 per cent of the body-weight at the time of death, for the guinea pigs mentioned in this paper. The sex was not always recorded, but from the cases in which it was recorded no sex distinction, in size of adrenal, is evident.
As a control on this matter, we took a male guinea pig at the time of weaning and fed him on cabbage until he was exactly 200 grams in weight, then killed him and weighed the adrenals (his teeth were sectioned and are shown in figs. 1 and 2). His adrenals were 0.05 per cent of his body-weight. It might appear, therefore, that scurvy increases the size of the adrenals, 100 to 300 per cent. Since the scurvy animals were losing weight, perhaps we should know the effect of age on the adrenals and compare animals of the same age rather than the same weight. At present, the weight of the adrenals cannot be taken alone as an index of scurvy.
IX. DISCUSSION
That the teeth are important factors in systemic disease has long been supposed. More than fifty years ago, some physicians advocated extraction of teeth, in pyorrhea or root infection, in the hope of curing rheumatism. A method of preventing disease of the teeth would certainly be preferable. One of us has produced in white rats what he believes to be rickets, and intends to study the effects of rickets and other deficiency diseases on the teeth.
That diet may affect the teeth was suggested to one of us by his personal history. He had perfectly sound teeth until all of a sudden, following several years of malnutrition, all of his erupted molars became carious. His dietary peculiarities, as far as it is now possible to ascertain, were the following: He was a breast-fed infant and showed no serious nutritional disturbance until his fourteenth year, when his diet for over three months consisted principally of watermelons, syrup and corn (maize). This was followed by three months in bed with great weakness, gastric disturbances, tachycardia, loss of weight, loss of appetite, and mental depression. The next year a mild relapse occurred. In his sixteenth year he subsisted for three months on a diet consisting largely of cereals and syrup-of low caloric value-and lost 50 per cent of his body-weight, and experienced recurrence of previous symptoms. Mild recurrences occurred almost annually afterwards until his nineteenth year, when all his erupted molars became carious. This history may resemble that of pellagra but it suggested a dependence of the condition of the teeth on the quality of the diet. There seem to be many cases of malnutrition that cannot be classified, or whose exact nature is unknown (such as acrodynia, pellagra-sine-pellagra, and sprue).
We have shown that there is a rapid loss of calcium from the body of guinea pigs in scurvy. That bases are lost from the body is sug-59 gested by the unpublished work of 0. J. Engstrand. Rabbits were divided into two lots. The first lot was fed on alfalfa hay and the second on fresh alfalfa. After several months had passed and no severe symptoms of scurvy appeared, the diet of the second lot was changed to oats and of the first lot to autoclaved oats. The alkaline -reserve of the blood plasma of the animals on oats was 0.019N, 0.019N, and 0.019x, respectively; and of those on autoclaved oats, 0.012N, 0.011N, and 0.011N, respectively. Since autoclaving is destructive for antiscorbutics, and the rabbits on autoclaved oats had been fed a long time previously on dry alfalfa, these animals received a smaller amount of antiscorbutics than the rabbits on oats that had previously been fed fresh alfalfa. The only question that arises is whether the rabbits on autoclaved oats became more excited when blood was drawn and breathed harder, thus lowering the alkaline reserve of the plasma.
We have shown that an acid-forming diet (that was also a scorbutic diet) caused a lowering of the alkaline reserve of the saliva in man. Since the alkali of the saliva is instrumental in neutralizing lactic acid that may be formed in the mouth, this observation, together with those on the pH required for solution of apatite, may be of some significance in regard to the preservation of the teeth.
As to the significance of the filling up of the pulp cavity of the tooth with bone (osteodentine), we are somewhat in doubt and are continuing the study of the subject. One might attempt an analogy with the process of healing of a fracture in bone. If there is slight movement at the point of fracture, the formation of new bone is stimulated. The slightly increased movement of the tooth in its socket as it begins to loosen in scurvy might stimulate the formation of bone, in this case in the pulp cavity. Osteodentine is said to be formed in the pulp cavity of teeth as a result of trauma.
The experiments on calcium metabolism indicate that the guinea pig rapidly loses calcium continuously after being on a scorbutic diet for two weeks, although clinical symptoms of scurvy are not very marked before the third or fourth week. This result suggests that one may suffer from the effects of a scorbutic diet without showing the characteristic symptoms of scurvy. Therefore, in order to maintain our teeth in good condition, we should make sure that our diet contains sufficient antiscorbutic. As data showing the quantity of meat necessary to prevent human scurvy is not available, and as the antiscorbutic properties of most vegetables seem to be destroyed by canning, we should depend largely for our winter supply of antiscorbutic on cold storage vegetables and fruits, on canned fruits, tomatoes and rhubarb, and on dried fruits and fruit juices. Our experiments suggest that hot-pack is preferable to cold-pack, or to preservation by boiling down with sugar, due to the shorter period of exposure to the heat or to the lower temperature.
